Abstract-Nociceptive reactions were determined using the hot plate technique (55°C) in sham-operated and hypophysectomized rats. No significant differences were noticed in the latencies to lick, jump, or escape between the two groups. These experiments indicate that pituitary endor phins are not the sole endogenous substances involved in the regulation of thermonociception.
The pituitary gland and pituitary hormones are known to affect some opiate or endorphin mediated behaviors, including analgesia (1 3), self-administration (4, 5) , grooming (6) , and motor activity (7) in experimental animals. Among the experimental animals, rats are the species in which hypophysectomy can be performed without much difficulty. Furthermore the responses of hypophy sectomized rats during precipitated abstinence and to nociceptive stimuli can be easily quantified by behavioral analysis which might further shed light on the role played by hypophysis in these phenomena. The aim of the present investigation was to examine and compare the effect of naloxone on acute dependence on morphine and the responses to thermonociceptive stimuli in sham operated and hypophysectomized rats to determine whether these behaviors were dependent upon the pituitary for their expression.
MATERIALS AND METHODS
The subjects were male Sprague-Dawley rats (IFFA CREDO, France). Hypophy sectomy was performed in these rats at a weight of 140-160 g by the breeder through the transauricular approach.
The sham operated controls were treated in the same way, except that hypophysectomy was not carried out. The animals were delivered one week after hypophysectomy and allowed 14 16 days to recover from the acute effects of the procedure before testing. The hypophy sectomized rats weighed 140-160 g and the sham controls weighed 220-250 g at the time of testing. Animals were housed in group cages in the animal room which was constantly illuminated between 6.00 a.m. to 6.00 p.m. A 5% sucrose solution and food (Extra Labo, France) were freely available except during periods of testing. Groups of 12 sham operated and 12 hypophysectomized rats were used for each experiment. I. Measurement of nociceptive reactivity: The method employed in this study has already been described (8) and was slightly modified. A restraining cylinder open at both ends (height 25 cm; diameter 23.5 cm) was placed on the hot plate maintained at 55°C. The intact and hypophysectomized rats were placed alternately on the hot plate. The latencies to lick the fore or hind paws, to jump, and to escape were all measured using a stop watch. The latency to escape was defined as the latency to jump and hang over the edge of the cylinder for 5 sec. All animals were used only once. Animals were removed from the hot plate if they failed to escape within 180 sec ("cut off" time). Since no difference was noted in pilot experiments between non-operated and sham-operated rats, only sham-operated controls were used in the present experiments.
II. Precipitation of abstinence by naloxone:
Rats were rendered acutely dependent on morphine using the method of Tremblay et al. (9) . Morphine hydrochloride in saline (15 or 50 mg Kg-1) was administered sub cutaneously to the sham-operated control and hypophysectomized rats. The control groups received saline. One and a half hr or 4 hr after morphine or saline, either saline or the opioid antagonist, naloxone hydrochloride (1 mg Kg-1, s.c.) was administered. Then each rat was kept individually on the top of an opaque plastic cylinder (height 25 cm; diameter 23 cm) and observed 30 min following the injection of naloxone. The observers were well experienced with the signs of precipitated abstinence. They never touched the rats except during injection, and hence the abstinence sign, irritability to touch, was not evaluated. The following signs were observed: chewing, urination, abnormal posture, ptosis, teeth chattering, paw shakes, body shakes, diarrhoea, body tremor, jump, rearing, eye blinking, piloerection, head shakes, and grooming. Most of the signs of precipitated abstinence are self-explanatory and do not merit to be described. However it has to be mentioned that urination was considered to be a sign of precipitated abstinence only when it occurred within the first 5 min following the injection of the opioid antagonist. The results are expressed as the frequency of appearance of the particular sign (proportion of the rats showing the signs in %).
III. Verification of hypophysectomy: After completion of all experiments, the hypophy sectomized rats were weighed and de capitated. The completeness of hypophy sectomy was made by a macroscopic examination in the sella turcica of each rat for any residual pituitary fragments. The adrenal glands were removed, dissected free of fat, and placed in 10% formalin. They were then weighed within 1 hr of removal and expressed as mg per 100 g of body weight.
RESULTS
I. Measurement of nociceptive reactivity: No significant differences in the latencies to lick, jump, or escape were observed between sham-operated and hypophysectomized rats (Table 1) .
II. Precipitation of abstinence by naloxone: When administered alone in opioid-naive intact,
sham-operated, and hypophy sectomized rats, naloxone (1 mg Kg-1, s.c.) had little effect. In a very low proportion of these animals, chewing (11 %), teeth chattering (13%), paw shakes (13%), and head shakes (5%) were produced. On the contrary, in morphine-treated rats, it induced a number of abstinence signs ( Table 2) .
The following precipitated abstinence signs were significantly reduced in the hypophy sectomized rats compared to the sham operated controls (P<0.05 'chi'-square test): chewing and teeth-chattering.
The signs such as abnormal posture, body tremor, and piloerection were significantly increased (P<0.05):
No significant difference was noticed between the two groups for the signs of urination, paw shakes, body shakes, diarrhoea jump, rearing, eye-blinking, head shakes and grooming ( The time interval between morphine hydrochloride, 15 or 50 mg Kg-1, and naloxone hydro chloride was 1.5 hr or 4 hr, respectively. S=sham-operated rats, H=Hypophysectomized rats. The asteriks* indicate that the sign was significantly different from the respective sham-operated rats (P<0.05 by "chi"-square test). the course, yellowish hair of a mature Sprague-Dawley rat. They also failed to gain weight during the period between surgery and testing.
DISCUSSION
The absence of significant differences between sham controls and hypophysec tomized rats in the nociceptive reactions to thermal stimuli is in accordance with the results of Amir and Amit in rats (10), Grevert et al. (11) and Wesche and Frederickson (12) in mice, but at variance with that of Heybach and Vernikos-Danellis (13) who reported a decrease in sensitivity to nociceptive stimuli. However, the latter group employed familiari zation sessions of the rats on the plate before the actual experimentation which might have influenced the animals' nociceptive responses. Consonant with the present experiments Beaton (14) also observed no significant differences between sham-operated and hypophysectomized rats on the flinch threshold in the flinch jump test. All these data reveal that pituitary endorphins are not the sole endogenous substances involved in the regulation of thermonociception. This is in line with the concept that non-opioid mechanisms are also involved in basal reactivity to pain (15, 16 Pharmacol. Ther. 14, 177-196 (1981) 
